In the visual paired-comparison task, which has been used to demonstrate memory abilities in human infants, Ss view pairs of pictures and then view new pictures paired with old ones. Memory is demonstrated when Ss spend more time looking at new pictures than at old ones. In a series of studies involving amnesic patients and normal Ss, the authors evaluated what kind of memory is exhibited in this task. The results suggest that performance ordinarily depends on the brain structures essential for declarative memory. These and other findings suggest that the visual paired-comparison test also depends on declarative memory when the task is given to human infants. Thus, successful performance on this task by infants probably reflects an early capacity for declarative memory. The relevance of these findings to the phenomenon of infantile amnesia is discussed.
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In the visual paired-comparison task, which has been used to demonstrate memory abilities in human infants, Ss view pairs of pictures and then view new pictures paired with old ones. Memory is demonstrated when Ss spend more time looking at new pictures than at old ones. In a series of studies involving amnesic patients and normal Ss, the authors evaluated what kind of memory is exhibited in this task. The results suggest that performance ordinarily depends on the brain structures essential for declarative memory. These and other findings suggest that the visual paired-comparison test also depends on declarative memory when the task is given to human infants. Thus, successful performance on this task by infants probably reflects an early capacity for declarative memory. The relevance of these findings to the phenomenon of infantile amnesia is discussed.
One of the important insights about memory to emerge recently is that memory is not a single entity but comprises several abilities mediated by distinct brain systems (Mishkin & Petri, 1984; Schacter, 1987; Squire, 1982 Squire, ,1992 Tulving, 1985; Weiskrantz, 1990) . The major distinction is between a form of memory (termed declarative or explicit) that provides the basis for conscious recollections about previous encounters and various forms of nonconscious memory that support skill and habit learning, simple conditioning, and priming. When the notion of multiple memory systems was introduced, it provided a new way to think about the phenomenon of infantile amnesia (i.e., the relative unavailability of memories for events that occur before the third year of life). The traditional view, influenced by psychoanalytic theory (Freud, 1905 (Freud, /1953 , has been that memories are acquired in infancy but later are repressed or otherwise become inaccessible (Neisser, 1962; White & Pillemer, 1979 ). An alternative possibility, which is based on the distinction drawn between kinds of memory, is that the memory system that supports declarative memory is late developing and that conscious memories are not formed early in life, perhaps because the limbic-diencephalic structures essential for declarative memory (Mishkin, 1982; Squire & Zola-Morgan, 1991; Zola-Morgan & Squire, 1993) are not yet functional (Bachevalier & Mishkin, 1984; Douglas, 1975; Nadel & Zola-Morgan, 1984; Overman, 1990; Schacter & Moscovitch, 1984) .
Evidence in favor of this idea can be found in the fact that a standard test of recognition memory (delayed nonmatching to sample), which in adults depends on the integrity of limbic-diencephalic memory structures (Squire, Zola-Morgan & Chen, 1988) , is performed poorly by human infants until almost 2 years of age (Diamond, 1990; Overman, 1990) . Indeed, young infants have difficulty with a variety of tasks that require the retention of an event across a delay interval (Schacter & Moscovitch, 1984) . At the same time, infants younger than 1 year can exhibit learning and memory on a variety of tasks that resemble paradigms for studying habituation, conditioning, or skill learning. It has been proposed that performance on such tasks depends on implicit (nondeclarative) forms of memory (Schacter & Moscovitch, 1984) . Finally, infant monkeys, like infant humans, also perform poorly on the delayed nonmatching to sample task, and they achieve adult levels of performance only at the age of 2 years (Bachevalier & Mishkin, 1984) . In contrast, a memory system supporting habit learning appears to be present in monkeys as early as 3 months of age (Bachevalier, 1990) .
Interest in the learning and memory abilities of human infants has focused on the visual paired-comparison task (Fagan, 1970; Fantz, 1956 Fantz, , 1964 . In this task, two identical stimuli are presented together. Then a novel stimulus is displayed together with the stimulus that was presented first. Infants as young as 5 months of age demonstrate memory for the recently presented (familiar) item by subsequently looking more at the new item than the old item, even after delays of weeks (Fagan, 1990) . The question of interest is, What kind of memory is being exhibited in this paradigm? Performance on the visual paired-comparison task in infants may reflect a habituation-like, implicit form of memory, which is unrelated to the explicit visual recognition that adults exhibit when they encounter a familiar object (Overman, 1990; Schacter & Moscovitch, 1984) . Alternatively, performance in this task could reflect early developing declarative memory (Diamond, 1990) . The latter possibility found support recently in the finding that monkeys with bilateral medial temporal lobe lesions (which included the hippocampus, amygdala, and underlying cortex) failed a version of the visual paired-comparison task that was de-veloped for nonhuman primates (i.e., these monkeys did not exhibit an effect of familiarity on viewing time, Bachevalier, 1990; Bachevalier, Brickson, & Hagger, in press) .
We have adapted the visual paired-comparison task for use with adult human subjects. We first studied the strength and duration of the effect in normal subjects. Then, to evaluate what kind of memory is being exhibited in this task, we compared the performance of normal subjects and amnesic patients. Amnesic patients fail conventional tests of declarative (explicit) memory that measure recall or recognition of recently presented material. However, their performance is entirely intact on a variety of other tasks, including skill learning, priming, adaptation-level effects, and artificial grammar learning (for reviews, see Schacter, Chiu, & Ochsner, 1993; Squire, 1992) . These tests are considered to reflect implicit memory, that is, a heterogeneous collection of abilities, all of which are nonconscious and expressed through performance. The distinction between declarative and nondeclarative (explicit and implicit) memory is supported not only by findings from amnesic patients but also by convergent evidence from normal subjects and experimental animals (Eichenbaum & Cohen, 1992; Mishkin & Petri, 1984; Schacter et al., 1993; Squire, 1992; Weiskrantz, 1990) .
Amnesic patients provide a favorable way to evaluate the kind of memory that supports performance on any particular task. Although amnesic patients typically retain a residual capacity for some declarative memory, an impairment is readily detected when floor and ceiling effects are not operating. Accordingly, when performance depends on the limbic-diencephalic brain structures damaged in amnesia (i.e., the structures important for declarative memory), amnesic patients should be measurably impaired. Conversely, a finding of fully intact performance would provide strong evidence that a task is independent of these brain structures and that it can be supported by nondeclarative (implicit) memory. In the case of the visual paired-comparison task, a finding that amnesic patients are impaired would suggest that this task depends on declarative memory. Alternatively, a finding of intact performance would suggest that this task depends on nondeclarative (implicit) memory.
Experiment la
Normal subjects saw 24 different pairs of colored pictures from magazines (two identical pictures in each pair). Later, subjects saw a second set of 24 pairs of pictures, each consisting of a previously presented picture and a new picture. Five separate groups of 10 subjects were tested at delays of 2 min, 1 hr, 4 hr, 6-8 hr, and 24 hr. The measure of interest was the relative amount of time spent viewing the novel picture in each pair.
Method Subjects
Subjects were 50 healthy individuals (23 men and 27 women) who were employees or volunteers at the San Diego Veterans Affairs Medical Center or who were recruited from the University of California, San Diego (UCSD), retirement community. The subjects ranged in age from 40 to 78 years (average 63 years), had 14.5 years of education, and obtained scores of 22.0 and 56.1, respectively, on the Information and Vocabulary subtests of the Wechsler Adult Intelligence Scale-Revised (WAIS-R). Immediate and delayed (12-min) recall of a short prose passage averaged 7.2 and 6.2 segments, respectively (Gilbert, Levee, & Catalano, 1968) . Each subject was assigned to one of five groups, so that the groups would be equivalent with respect to age, education, and WAIS-R subtest scores for Information and Vocabulary.
Materials
The test was adapted from one originally described by Fantz (1956 Fantz ( , 1964 and later modified by Fagan (1970) . The test materials consisted of 144 35-mm slides of 48 colored pictures taken from magazines (2 sets of 24 pictures each). Three slides were available of each picture. The slides depicted people, animals, scenery, inanimate objects, paintings, and drawings. All of the pictures were intended to be easily discriminable from one another. They were presented to the subjects on two Kodak 400 Audioviewers (size of screen = 23 cm X 23 cm).
Procedure
Subjects first viewed one of the two sets of 24 pairs of slides (5 s per pair) in the same order. Half the subjects in each group saw one set, and the other half saw the other set. Each pair of slides consisted of two identical pictures that were presented simultaneously on two adjacent viewers. The slides were advanced automatically to ensure that the interstimulus interval (0.5 s) was consistent and that the two slides could always be presented simultaneously. Subjects were seated approximately 1.5 m in front of the viewers, which were positioned 44 cm apart from center to center. Subjects were told simply that they were participating in a study of eye movements and that they should watch the screens for the entire time the pictures were presented. On a subsequent test, subjects again viewed 24 pairs of pictures for 5 s each. In this case, each item pair consisted of a familiar picture and a novel picture. At test, the pairs were presented in the same order to all subjects, but the order in which each familiar picture appeared in the test phase was random with respect to its order in the presentation phase. The novel picture appeared equally often on the left or right viewer. Also, across subjects, each picture in the test phase was equally likely to be a novel item or to have appeared in the initial presentation phase. The second test was scheduled at delays of 2 min, 1 hr, 4 hr, 6-8 hr, or 24 hr after completion of the first presentation phase. Ten different subjects were tested at each of the five delay intervals.
During both the study trials and the test trials, an observer sat behind the slide viewers, facing the subject, and measured with a stopwatch the amount of time the subject spent viewing the leftscreen picture in each pair (see Experiment lb for validation of the scoring technique). Because subjects always looked at one or the other of the two screens, the viewing time for the item on the right screen could be calculated by subtracting the left-screen viewing time from the total time each pair of slides was presented (5 s). These values were used to derive the percentage of viewing time for the novel item in each pair. The score for each subject was taken as the median percentage of time spent viewing the novel items to eliminate the influence of negative skew. The observer was always unaware of the right-left location of the novel item in each pair of slides. Figure 1 shows that subjects initially exhibited a marked tendency to view the novel item in each pair and that this tendency gradually diminished during the hours after the pictures were presented. After delays of 2 min and 1 hr, subjects exhibited a marked tendency to view the novel item in each pair. Average scores were 67.3% (mean of median scores) after the 2-min delay, significantly above the chance score of 50%, t(9) = 9.3, p < .001, and 58.0% after the 1-hr delay, r(9) = 3.0, p < .02. At longer delays, subjects viewed the familiar item and the novel item about equally (range = 46.7-52.4%). None of these scores was significantly different from chance (ts < 1.6, ps > .20).
Results and Discussion
The magnitude of this effect is consistent with that found in a previous report with college students that used a different version of the visual paired-comparison task (Berlyne, 1958) . In that study, subjects saw successive pairs of pictures (20 s between pairs). Each pair was presented for 10 s and consisted of one repeating picture and one completely new picture. When each successive pair of pictures was presented, subjects spent about 60% of the presentation time looking at the new picture.
Experiment lb
To examine the validity of our method for measuring viewing time, we next tested a new group of subjects on the visual paired-comparison task. In this experiment, the measurements made by the observer were compared with measurements obtained independently by two raters who esti- 
Method Subjects
We tested 10 subjects who had not participated in Experiment la. They were either employees or volunteers at the San Diego Veterans Affairs Medical Center, or they were recruited from the UCSD retirement community. Subjects ranged in age from 49 to 77 years (average 62 years), had 14 years of education, and obtained WAIS-R subtest raw scores of 22.9 for Information and 54.3 for Vocabulary. Immediate and delayed (12-min) recall of a short prose passage averaged 7.4 and 5.7 segments, respectively.
Materials
The materials were the same as in Experiment la.
Procedure
The visual paired-comparison task was administered exactly as in the first experiment. An observer measured viewing times with a stopwatch during both the presentation phase and the test phase, which began 2 min later. In addition, subjects' eye movements were recorded by videotape as they viewed the pictures during the presentation trials and again during the test trials. The videotapes were scored independently by two raters who, like the observer, were unaware of the position of the novel and familiar items in each stimulus pair.
Results and Discussion
The measurements of all three scorers for the 10 subjects were concordant. For the presentation phase, the viewing time for items on the left screen (mean of median scores ± standard error), as measured by the observer and the two videotape raters, averaged 46.8 ± 3.9%, 44.2 ± 3.4%, and 44.2 ± 3.7%, respectively (intraclass correlation = .98; Winer, 1972) . None of these values was significantly below the chance level of 50%, (all ts < 1.75, ps > .10). For the test phase, the observer scored the subjects as viewing the novel items 63.8 ± 2.8% of the time. The scores from the two videotape raters were 63.3 ± 2.8% and 63.4 ± 3%, respectively (intraclass correlation = .98). All these values were significantly above the chance level of 50% (all ts > 4.46, ps < .01), and none differed significantly from the score obtained in Experiment la for the 2-min delay.
Experiment 2a
Next, we tested amnesic patients and a new group of normal subjects on the visual paired-comparison task. Eleven amnesic patients and 10 control subjects were tested in two different sessions at delays of 2 min and 1 hr, using the same procedure as in Experiment la. Then, in a third session, the subjects were tested again, but in this case, they were asked at the end of a 1-hr delay to point to the new item in each pair (i.e., they were administered a two-choice recognition test).
Method

Subjects
Amnesic patients. Eleven amnesic patients (7 men and 4 women), ranging in age from 48 to 78 years, participated in this experiment (Tables 1 and 2) . Four of the patients (2 men and 2 women) had alcoholic Korsakoff's syndrome. All 4 had participated in either a quantitative computed tomography (CT) study (Shimamura, Jernigan, & Squire, 1988) or a magnetic resonance imaging (MRI) study (Squire, Amaral, & Press, 1990) , which found reductions in the volume of the mammillary nuclei, decreased tissue density within the thalamus, and frontal lobe atrophy (i.e., increased fluid volume in the frontal lobe regions). A fifth patient (M.G.) became amnesic in 1986 following a bilateral thalamic infarction that was confirmed by MRI.
Of the other 6 patients, 4 (W. I., P. H., W. H., and J. L.) had marked bilateral reductions in the volume of the hippocampal formation as demonstrated by MRI (Press, Amaral, & Squire, 1989; Squire et al., 1990 ; and our own unpublished observations). Three of the patients (W. I., W. H., and J. L.) have been described in detail elsewhere (Kritchevsky & Squire, in press Squire, & Amaral, 1986) , it is likely that A. B. has damage to the hippocampal formation. Finally, patient L. J. became gradually amnesic during a 6-month period in 1988 without a known precipitating event. The locus of L. J.'s brain damage is not known. Because the study is concerned with the overall performance of amnesic patients, we treated the 11 patients as a single group. These 11 patients averaged 63 years of age at the time of testing and had 13.7 years of education. They had an average WAIS-R Full Scale IQ of 104.5. Individual IQ and Wechsler Memory Scale-Revised (WMS-R) index scores appear in Table  1 . Scores for other memory tests appear in Table 2 . Note that the scores for the word recall test in Table 2 are above zero because, on this test of immediate recall, several items can be retrieved from immediate memory, which is intact in amnesia. Immediate and delayed (12-min) recall of a short prose passage averaged 4.8 and 0 segments, respectively (21 segments total; Gilbert, et al., 1968) . The mean score on the Dementia Rating Scale (Mattis, 1976) was 131.2 (maximum possible score =144; range = 129-134). Most of the points lost were from the memory subportion of the test (mean points lost = 8.8). The average score on the Boston Naming Test was 55.4 (maximum possible score = 60; range = 47-58). Scores for normal subjects on these same tests can be found elsewhere (Janowsky, Shimamura, Kritchevsky, & Squire, 1989; Squire et al., 1990) .
Healthy control subjects. We tested 10 healthy control subjects (7 men and 3 women), who were either volunteers or employees at the Veterans Affairs Medical Center or who were recruited from the UCSD retirement community. The control subjects were selected to match the 11 amnesic patients with respect to age (M = 64 years, range = 50-74 years), education (M = 14.6 years), and WAIS-R subtest scores for Information (control subjects, M = 21.9; amnesic patients, M = 20.5) and Vocabulary (control subjects, M = 57.7; amnesic patients, M = 55.2). The control subjects' immediate and delayed (12-min) recall of a brief prose passage averaged 7.5 and 5.5 segments, respectively. None of these control subjects participated in Experiments la or lb.
Materials
Three equivalent sets of test materials were used, all compiled as described in Experiment la. One of the three sets (the set used for the 2-min delay condition described below) was the same set used in Experiment la. 56.2 Note. WAIS-R = Wechsler Adult Intelligence Scale-Revised; WMS-R = Wechsler Memory Scale-Revised. HF = Hippocampal formation. The WAIS-R and the WMS-R indexes yield a mean score of 100 in the normal population, with a standard deviation of 15. The WMS-R does not provide a score for subjects who score below 50. Therefore, the four scores below 50 were scored as 50 for calculating group means. a Although the site of lesion has not been confirmed radiologically, the etiology of the amnesia (anoxia) suggests that damage has occurred to the hippocampal formation. Note. The diagram recall score is based on delayed (12-min) reproduction of the Rey-Osterrieth figure (Osterrieth, 1944 ; maximum score = 36); average score for copying the figure was 27.1, a normal score (Kritchevsky, Squire, & Zouzounis, 1988) ; the paired associate scores are the number of word pairs recalled on three successive trials (maximum score of 10 per trial); the word recall score is the percentage of words identified correctly on five successive study-test trials (Rey, 1964) ; the word recognition score is the percentage of words identified correctly by yes-no recognition across five successive study-test trials; the score for words and faces is based on a 24-hr recognition test of 50 words or 50 faces (modified from Warrington, 1984 ; maximum score = 50, chance = 25). The mean scores for normal control subjects shown for these tests are from Squire and Shimamura (1986) .
Procedure
Subjects were tested in three separate sessions using three different sets of test materials, which were administered in a fixed order. The procedure for each session was the same as in Experiment la. A minimum of 10 days separated each test session (mean interval = 54 days). In the first session, the visual paired-comparison test was administered with a 1-hr delay between the presentation phase and the subsequent test. In the second session, the delay interval was 2 min between the presentation phase and the test. The third session was presented exactly as the first session, except that after the 1-hr delay subjects were told that they would be seeing pairs of pictures and that one of the two pictures would always be one that they had seen an hour earlier. They were asked to point to the new picture in each pair. Thus, they were administered a test of recognition memory. Figure 2 shows the results of Experiment 2a. A two-way (Group X Delay) repeated measures analysis of variance revealed an overall effect of subject group, F(l, 19) = 8.9, p < .01, MS e = 106.2, and delay, F(l, 19) = 10.4, p < .01, MS e = 22.4, but no interaction (F < 1). At the 2-min delay, both groups exhibited a tendency to view the novel item in each pair; that is, viewing time was above 50%, mean of median scores for control subjects was 64.0 ± 4.2% (range = 41.6-83.8%), f(9) = 3.34, p < .01; for amnesic patients, it was 53.1 ± 0.7% (range = 50.6-59.0%), t(l0) = 4.54, p < .01. This effect was considerably greater for the control subjects than for the amnesic patients, t(l9) = 2.68,p < .05. The control subjects also demonstrated a marked tendency to view the novel items after a 1-hr delay (58.0 ± 0.9%; range = 46.0-78.4%), f(9) = 3.7, p < .01, but the amnesic patients did not (49.8 ± 0.4%; range = 42.4-55.4%), f(10) < 1. Again, the control subjects scored significantly above the level of the amnesic patients, ?(19) = 2.86, p < .01.
Results and Discussion
On the recognition test, the control subjects performed much better than the amnesic patients. The control subjects averaged 97% ± 4.3% correct on the 1-hr delayed test, as compared with 74 ± 1.3% correct for the amnesic patients, t(l9) = 5.02, p < .001. Both groups scored well above the chance level of 50% (ps < .001). Finally, the results for all subjects were analyzed by multiple regression, with the recognition memory test score as the criterion variable and the two visual paired-comparison scores as the predictor variables. A marginal, positive association was found between recognition memory test performance and looking preference (R = .42), f(2, 18) = 3.38, p = .06.
The amnesic patients performed less well on the visual paired-comparison task than they did on the recognition task. Above-chance recognition performance is a typical finding for amnesic patients, especially when the retention interval is relatively short. Such performance appears to reflect residual declarative memory rather than a contribution of implicit memory to recognition scores. This conclusion is suggested by the finding that the level of impaired recognition performance in amnesia is commensurate with the level of impairment in free recall (Haist, Shimamura, & Squire, 1992) . Accordingly, we take the finding that performance on the visual paired-comparison task was poorer than conventional recognition performance as simply another demonstration that (a) amnesia does not entail a total loss of declarative memory capacity and (b) various memory tests (e.g., recognition, cued recall, free recall) differ in sensitivity to the amnesic condition.
Experiment 2b
Finally, we considered the possibility that poor performance by amnesic patients on the visual paired-comparison task could be due to impaired reaction to novelty rather than to impaired memory. Because immediate (short-term) memory is intact in amnesia, we reasoned that amnesic patients should exhibit a normal preference for the novel item in each pair if the delay interval between the presentation phase and the test phase were sharply reduced. Therefore, we tested amnesic patients and normal subjects on an immediate-comparison version of the visual paired-comparison task. On each experimental trial, subjects first viewed a pair of identical pictures and then immediately viewed the old picture together with a new picture. In this way, we attempted to present each visual paired-comparison trial within the span of immediate memory.
Method
Subjects Amnesic patients. We tested 9 amnesic patients who had participated in Experiment 2a (see Tables 1 and 2 , excluding Patients W. I. and W. H.).
Healthy control subjects. We tested 9 of the 10 healthy control subjects who had participated in Experiment 2a.
Materials
The test stimuli were the same that were used in Experiments la, lb, and the 2-min delay condition of Experiment 2a. Both groups of subjects had seen the test stimuli while participating in Experiment 2a. An average of 267 days (range = 230-314 days) intervened between Experiments 2a and 2b.
Subjects were tested in a single session just as in Experiment la, but with one important difference. On each trial, subjects first viewed a pair of identical pictures presented side by side for 5 s. Immediately afterward (0.5 s), they viewed a second pair of items that contained the just-presented picture together with a novel picture. The total presentation time for the second pair of pictures was again 5 s. Twenty-four consecutive study-test trials were presented.
Results and Discussion
The two groups exhibited a similar tendency to view the novel item in each pair (mean of median scores for amnesic patients was 69.1 ± 2.6%, range = 58.1-76.2%; for control subjects, 68.1 ± 2.9%, range = 57.9-81.6%; t < 1.0). Thus, the amnesic patients exhibited normal performance on the visual paired-comparison task when the interval between the presentation trial and the test trial was sufficiently short. This finding shows that the impairment can be explained neither by a primary deficiency in perception nor by an abnormality in how amnesic patients react to novelty.
General Discussion
The results indicate that the effect of familiarity on viewing time is markedly diminished in human amnesia. The impaired performance of amnesic patients cannot be due to a general difficulty in perception or in their response to novelty because the patients exhibited a normal response to novelty when the delay between the first and second presentation of each item was very short. Thus, it seems reasonable to conclude that performance on the visual pairedcomparison task is dependent on the integrity of the limbicdiencephalic brain structures that are damaged in amnesia and that are essential for declarative memory. Hippocampal damage in experimental animals also impairs performance on one-trial tasks of memory that depend on naturally occurring behaviors, for example, spontaneous alternation and object exploration (Roberts, Dember, & Brodwick, 1962; Wood & Phillips, 1991) .
One could entertain the possibility that the visual pairedcomparison task is actually a test of nondeclarative memory and that the impaired performance of amnesic patients on this task reflects an impairment of nondeclarative memory. There are three arguments against this possibility. First, there was a positive (.42) correlation between performance on the visual paired-comparison task and recognition memory performance. Second, the same amnesic patients tested here have previously been found to be fully intact on several tests of nondeclarative (implicit) memory including tests of priming (Haist, Musen, & Squire, 1991) , artificial grammar learning (Knowlton, Ramus, & Squire, 1992) , and the judgment of famous names (Squire & McKee, 1992) . Third, the finding that the amnesic patients in the present study per-formed normally when the delay was short (0.5 s) but were impaired at longer delays (2 min and 1 hr) honors the distinction between short-term and long-term memory that is fundamental to the organization of declarative memory. Nondeclarative (implicit) memory does not seem to embody this same concept.
Performance on the visual paired-comparison task was recently found to be impaired in infant monkeys with large medial temporal lobe lesions (Bachevalier, 1990, Bachevalier et al., in press ). Therefore, it seems reasonable to suppose (a) that limbic-diencephalic brain structures also support performance when the visual paired-comparison task is administered to human infants and (b) that successful performance on this task reflects an early capacity for declarative memory. If these ideas are correct, then this memory system must be functional, to at least some degree, in early life. Accordingly, the absence or slow development of this memory system cannot account for infantile amnesia.
One of the arguments originally used to support the idea that declarative memory is slow to develop was that the hippocampus itself is subject to prolonged postnatal maturation (Douglas, 1975; Nadel & Zola-Morgan, 1984) . However, this conclusion was based on data from rodents. Available evidence suggests that the primate hippocampus matures relatively early and, by some criteria, even earlier than the neocortex (Bachevalier, Ungerleider, O'Neill, & Friedman, 1986; Diamond, 1990) .
The view that declarative memory is available in early life is also consistent with recent demonstrations of recall-like memory abilities in human infants (Baillargeon & DeVos, 1991; Bauer & Mandler, 1989; Meltzoff, 1985) . For example, infants as young as 9 months of age reproduce an action modeled once for them by an experimenter, even after a delay of 1 day (Meltzoff, 1988) . Also, 2-year-old children can reproduce an action modeled 12 months earlier (Mandler, 1990, and personal communication, 1992) .
If declarative memory is available to infants, then what accounts for infantile amnesia? One clue comes from the finding in monkeys that damage to the inferotemporal cortex (Area TE), a higher order visual association area, eliminated the effect of familiarity on viewing time in the visual paired-comparison task when the lesion was produced in adulthood (age 3 years). Yet visual paired-comparison performance was unaffected when the same lesion was produced shortly after birth and the monkeys were tested at age 1 month (Bachevalier, 1990) . This finding suggests that neocortical area TE is functionally immature during the first month of life. Additional evidence for this same idea comes from the finding that TE lesions in adult monkeys impaired performance on the delayed nonmatching to sample task, whereas the same lesion in infancy had little effect on performance as tested at age 10 months (Bachevalier, 1990) .
Thus, the capacity for forming and maintaining declarative memories may be limited, not by the rate of maturation of the limbic-diencephalic structures essential for declarative memory but rather by gradual maturation of the neocortical areas that are served by these structures and that are believed to be the repositories of long-term, permanent memory. This perspective is an appealing one because it provides a point of contact between a neurological account of infantile amnesia and accounts grounded in cognitive psychology that emphasize the gradual maturation of cognition, the emergence of skills and strategies for organizing information into knowledge systems, the development of language, and the growth of individual identity (Neisser, 1962; Nelson, 1988; White & Pillemer, 1979) .
